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Specification 

Title of the Invention 

Fouling-resistant Papermaking Fabric 
Claims 

A fouling-resistant papermaking fabric, obtained by 
coating the surface thereof with a mixture of at least two 
types of resin selected from the three types of resin 
comprising fluororesins having C n F2n+i groups and 
0(CH2CH 2 0) m groups (where n - 4 or greater, and m - 3 
or greater), silicone resins having siloxane bonds, and 
epoxy resins. 

Detailed Description of the Invention 

The present invention relates to a fouling-resistant 
papermaking fabric obtained by depositing at least two 
types of resin selected from among fluororesins, silicone 
resins, and epoxy resins on the yarn surface of a 
papermaking fabric. 

In conventional practice, polymer monofilaments are 
used for papermaking wires. In particular, polyamide 
materials are often used for both warp and weft yarns, and 
polyamide materials are sometimes used either for weft 
yarns alone or for both warp and weft yarns. Synthetic 
fiber fabrics obtained from such combinations have high 
affinity for the adhesive polymers contained in the 



papermaking stock, and are thus disadvantageous because 
they tend to precipitate and to compromise papermaking 
characteristics. In addition, synthetic fibers are used for the 
press felts in the press part, primarily as a starting material 
for these press felts, so adhesive polymers in the 
papermaking stock tend to precipitate, creating problems 
during pressure dewatering. . 

According to a recent trend, large amounts of 
wastepaper are added to papermaking stock, dramatically 
increasing the . number of situations in which the filtering 
and spreading characteristics of papermaking wires and 
felts are adversely affected by the deposition of the natural 
rubber,, synthetic rubber, polymer materials, and other 
adhesive polymers (hereinafter "gum pitch") in the 
wastepaper. Coarse gum pitch is prevented from 
depositing on wires, felts, canvas, or the like by being 
removed in advance from papermaking stock containing 
large amounts of wastepaper. However, particles that are 
as coarse as, or finer than, wood pulp are difficult to 
remove, and are thus allowed to remain in papermaking 
stock. This fine gum pitch adheres to the wires, felts, 
canvas, and other parts of the papermaking system during 
sheet formation, and is taken up by the paper product. 
When such fine gum pitch adheres to wires, minute pitch 
particles deposit on the warp and weft threads of the wire 
mesh, and the gradual deposition of 
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these particles increases the surface area of the affected 
regions and ultimately blocks the openings in the wire 
mesh and compromises the filtration functions of the 
mesh. With a press felt, accumulation of gum pitch on the 
felt surface causes the felt to become moisture- 
impermeable in the affected region, and creates holes in 
the wet sheet on the felt. With canvas, deposition of gum 
. pitch results in paper adhesion, transfer of the pitch to felt 
rolls, and other undesirable phenomena. 

The present invention, which is aimed at preventing 
the deposition of this type of fine gum pitch, entails 
coating the yarn surface of papermaking fabric with at 
least two types of resin selected from the three types of 
resin comprising fluororesins, silicone resins, and epoxy 
resins. In the present invention, papermaking wires, press 
felts, and drier fabrics are collectively referred to as 
papermaking fabric. As will be apparent from the 
comparative examples described below, depositing a 
single resin selected from fluororesins, silicone resins, and 
epoxy resins is ineffective for preventing gum pitch 
deposition, and it is only when two or three types of resin 
are mixed before being deposited that a pronounced 
antifouling effect and an improved durability effect can be 
achieved. 

As used herein, "fluororesin" refers to a resin having 
CnF 2n +i groups and 0(CH2CH 2 0) m groups in each molecule 
(where n is 4 or greater, and m is 3 or greater), and 
"silicone resin" refers to an organosilicon compound 
having siloxane bonds (-Si-O-Si-). The epoxy resin should 
preferably be soluble in water. The resins employed in the 
present invention are used as aqueous solutions, with 
fluororesins and silicone resins demonstrating good results 
with a solute concentration of at least 1% each. In 
particular, good results can be obtained using 3 to 5% 
aqueous solutions. The concentration of epoxy resin in the 
process liquid should preferably be 2.5 to 7.5% because 
increasing the content of the resin in the treatment solution 
results in a more viscous solution and impaired processing. 
The mixing ratio of the resins in the treatment solution can 
be selected at will as long as the individual concentrations 
remain within the aforementioned range. The 
concentration referred to herein is expressed in percent by 
weight. 



The following method should be adopted for the resin 
treatment of papermaking fabric: the resin in a treatment 
solution is uniformly deposited on the papermaking fabric 
by dipping, spraying, or the like; the treated fabric is dried 
at 100°C with hot air, infrared radiation, a cylinder drier, 
or the like; and the dried fabric is heat-treated for 5 
minutes at 135°C or higher, and preferably 150°C. The 
coating weight of the resin should be 5 to 10 g/m 2 . 

A papermaking felt surface-treated with a resin 
solution in accordance with the present invention is a 
fouling-resistant, durable felt that remains equally 
effective after prolonged use and contains a smaller 
amount of gum pitch in comparison with a conventional 
end-treated product or a papermaking felt treated with a 
single type of resin. 

The present invention will now be described through 
working examples. 

Working Example 1 

Treatment solutions whose ratios are shown in Table 1 
were prepared and sprayed in an amount of 100 cc/m 2 onto 
55-mesh papermaking wires composed of polyester 
monofilament warps and polyamide monofilament wefts. 
The wires were dried at 100°C on a cylinder drier and 
heat-treated for 5 minutes at 140°C, yielding inventive 



Table 1 



Resin 

Sample 


Sample A 


Sample B 


Sample C 


Sample D 










Fluororesin 


5 parts 


5 parts 




5 parts 


Silicone resin 


5 parts 




5 parts 


5 parts 


Silicone resin 
catalyst 


25 parts 




25 parts 


25 parts 


Epoxy resin 




25 parts 


25 parts 


25 parts 


Epoxy resin 
curing agent 




25 parts 


25 parts 


25 parts 


Water 


87.5 parts 


90 parts 


87.5 parts 


82.5 parts 



Remarks: Fluororesin: Asahi Guard AG708™, 

manufactured by Asahi Glass 
Silicone resin: Boron MR™, 
manufactured by Shin-Etsu Silicon 
Silicone resin catalyst: Catalyst R23™, 
manufactured by Shin-Etsu Silicon 
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Epoxy resin: Sarpifan MKP1™, 
manufactured by Stockhausen 
Epoxy resin curing agent: Sarpifan MKP2™, 
manufactured by Stockhausen 



The resins . listed in Table 1 were then used 
individually, yielding reference samples E, F, and G, 
treated as shown in Table 2. These samples were used 
together with untreated sample H 3 and samples A to H 
were tested for gum pitch deposition with a test apparatus 
such as that shown in Fig. 1 . 



Table 2 





Sample E 


Sample F 


Sample G 


Resin 

Sample 








Fluororesin 


5 parts 






Silicone resin 




5 parts 




Silicone resin catalyst 




25 parts 




Epoxy resin 






25 parts 


Epoxy resin curing agent 






25 parts 


Water 


95 parts 


92.5 parts 


95 parts 



The results of the tests thus conducted are shown in 
Figs. 2-A to 2-H, respectively. Whereas the amount of 
deposited gum pitch was about 10 g/m 2 for sample H in 
Fig. 2-H (no treatment with resin) and samples E to G in 
Figs. 2E to 2G (wire meshes treated with a single type of 
resin), this amount was only about 5 g/m 2 for inventive 
samples A and C (Figs. , 2-A and 2-C), about 2 g/m 2 for 
sample B (Fig. 2-B), and about 1 g/m 2 for sample D (Fig. 
2-D). 

Working Example 2 

The same solution (obtained by dissolving 2.5 parts 
epoxy resin, 2.5 parts epoxy resin curing agent, and 5 parts 
fluororesin in 90 parts water) as that used in Working 
Example 1 was sprayed in a ratio of 100 cc/m 2 over 55- 
mesh papermaking wires consisting of polyester warps and 
polyamide wefts, and the wires were dried at 100°C over a 
cylinder drier and heat-treated for 5 minutes at 140°C, 
yielding a wire mesh in accordance with the present 
invention. 

This mesh was used by paper company A under the 
papermaking conditions shown in Table 3. Whereas the 
mesh previously used by this company had to be washed 
with gasoline, kerosene, surfactants, and the like at least 
once a week, the mesh of the present invention did not 
require any washing when operated for a month. 



Coating tests were performed using an experimental 
apparatus such as that shown in Fig. 1 . 

Water (100 L) was introduced into a container 1, as 
was a solution prepared by dispersing 150 g of gum pitch 
containing wood pulp fibers (obtained from a paper plant) 
in 200 cc of a chlorine-based solvent under agitation in a 
mixer, and the components were uniformly dispersed. 
Samples A to H, which had been obtained as described 
above, were cut to the same dimensions and joined into a 
loop. Each loop was stretched as a test wire mesh 3 
between an upper roll 4 and a stretch roll 5. A felt belt 2 
was stretched between a lower roll 6 and an auxiliary roll 
7, with part of the belt immersed in the water in the 
container 1. The lower roll 6 served as a drive roll, and the 
rotation of the lower roll 6 caused the upper roll 4, felt belt 
2, test wire mesh 3, and stretch roll 5 to rotate. The 
rotation of the felt belt 2 caused the gum pitch dispersed in 
the container 1 to be picked up and carried away by the 
rotating felt belt 2, and to be brought into contact with the 
test wire mesh 3 between the upper roll 4 and lower roll 6. 
The water in the container 1 was kept at a temperature of 
about 50°C. 



Table 3. Papermaking Conditions of Company A 

Machine type Fourdrinier multi-roll 
Type of product Fiber rod 
Speed 400 m/[illegible] 
Stock Wastepaper 100% 



Working Example 3 

Laps comprising 80% nylon and 20% wool were 
secured by common needling to a foundation comprising 
monofilament warps and monofilament wefts, the needled 
product was washed and dried, and the surface of the dried 
product was singed, yielding a wet papermaking felt for 
wastepaper. A treatment solution obtained using the same 
resins as in Working Example 1 in the below-shown 
mixing ratios was uniformly sprayed over the felt in an 
amount constituting 50% ~ of the felt weight, and the 
sprayed felt was dried at 100°C and then cured at 140°C, 
yielding a fabric treated according to the present invention. 

Epoxy resin: 2.5 parts 

Epoxy resin curing agent: 2.5 parts 
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Fluororesin: 2.5 parts 

Water: 92.5 parts 

For comparison purposes, a treatment solution 
comprising 5.0 parts fluororesin and 95.0 parts water was 
used, this solution was uniformly sprayed over a felt in an 
amount constituting 50% of the felt weight, and the 
sprayed felt was dried at 100°C and then cured at 140°C, 
yielding a felt sample on which a fluororesin atone had 
been deposited. The two felts were combined into a loop 
and used as the test fabric 3 for the experimental apparatus 
in Fig. 1. Felt 2 was a contaminated felt previously 
removed from a papermaking machine because of severe 
gum pitch deposition. Consequently, trichloroethylene and 
surfactants were admixed into solution 8, without any gum 
pitch being dispersed therein. Deposition of gum pitch on 
the two felts was compared, and it was found that the felt 
in accordance with the present invention was devoid of 
deposited gum pitch after 12 hours had elapsed, whereas 
gum pitch started depositing on the fluororesin-coated felt 
one hour after the start of the experiment. The presence or 
absence of deposition could be visually confirmed. 



Brief Description of the Drawings 

Fig. 1 is a diagram showing the experimental 
apparatus used for testing the deposition of gum pitch on 
papermaking. fabrics, and Figs. 2-A, 2-B, 2-C, 2-D, 2-E, 2- 
F, 2-G, and 2-H are enlarged photographs showing the 
degree of fouling of papermaking wire meshes. 
2: felt belt 
3: test fabric 



Applicant: 
Agent: 
Agent: 
Agent: 



Nippon Felt Co., Ltd. 
Katsumi Ono 
Reiko Ono 
Ryunosuke Ono 



Fig. 1 



Fig. 2-A 




Fig. 2-B 



Fig. 2-C 



• 
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Fig. 2-D 



Fig. 2-E 



Fig. 2-F 



Fig. 2-G 



Written Amendment (Voluntary) 

April 8, 1981 

Commissioner: Mr. Hamki Shimada (seal of approval affixed) 

1. Indication of Case: 

Japanese Patent Application 55-172413 

2. Title of the Invention: 

Fouling-resistant Papermaking Fabric 

3. Party Submitting Amendment 

Relation to Case: Applicant 
Address: 8-27-12 Toshima, Kita-ku, Tokyo 
Fig. 2-H Name: Nippon Felt Co., Ltd. 

4. Agent 

Address: 1027 Broadway Center, 5-52-15 Nakano, Nakano- 
ku, Tokyo 
Tel.: 389-1515 

Name: (6812) Katsumi Ono (personal seal affixed) 
Address: Same as above 
Name: (73 1 1) Reiko Ono (personal seal affixed) 
Address: Same as above 

Name: (5662) Ryunosuke Ono (personal seal affixed) 

5. Object of Amendment: Detailed Description of the Invention 
section of the Specification 

6. Contents of Amendment 




(1) Replace "felt" with "fabric" (lines 10, 11, and 13 on p. 5 of 
Specification) 

(2) Replace "end-treated" with "untreated" (line 10 on p. 5 of 
Specification) 

(3) Replace four instances of "Silicon" with "Silicone" on p. 6 of 
Specification (lines 15 and 16); replace "R23" with "RZ3" on the 
same page of Specification (line 19) 
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Written Amendment (Formal) 

May 19, 1982 

Commissioner: Mr. Haruki Shimada (seal of approval affixed) 

1 . Indication of Case: Japanese Patent Application 55- 1 724 1 3 

2. Title of the Invention: Fouling-resistant Papermaking Fabric 

3. Party Submitting Amendment 
Relation to Case: Applicant 

Address: 8-27-12 Toshima, Kita-ku, Tokyo 
Name: Nippon Felt Co., Ltd. 
Representative Director: Genshiro Kanai 

4. Agent 

Address: 1027 Broadway Center, 5-52-15 Nakano, Nakano-ku, Tokyo 
Tel.: 389-1515 

Name: (6812) Katsumi Ono (personal seal affixed) 
Address: Same as above 

Name: (731 1) Reiko Ono (personal seal affixed) 
Address: Same as above 

Name: (5662) Ryunosuke Ono (personal seal affixed) 

5. Date of Invitation to Correct: April 9, 1992 

6. Object of Amendment 

Specification: Detailed Description of the Invention section 
Drawings 

7. Contents of Amendment- 



1. The Brief Description of the Drawings section on pp. 1 1 and 12 of 
the Specification is to be amended as follows: 

"Brief Description of the Drawings - 

Fig. 1 is a diagram showing the experimental apparatus used to test 
the deposition of gum pitch on papermaking fabrics. 
. 2: felt belt 3: test fabric" 

2. Figs. 2-A, 2-B, 2-C, 2-D, 2-E, 2-F, 2-G, and 2-H are to be deleted 
from the Drawings section. 
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